Ag/SiO(x)C(y) plasma polymer coating for antimicrobial protection of fracture fixation devices.
Implant-related infections are often devastating situations in orthopaedic trauma surgery particularly if multiresistant bacteria are involved. Protection of the implant surface by an antimicrobial coating exhibiting activity against multiresistant bacterial strains is of high interest. Aim of this study was to investigate the antimicrobial effects of an Ag/SiO(x)C(y) plasma polymer coating for fracture fixation devices, such as nails, plates, and external fixators, including tests against methicillin-resistant Staphylococcus aureus (MRSA) and its biocompatibility. The antimicrobial activity of the coating deposited onto 12 x 3 mm(2) stainless steel implants was tested in vitro against Staphylococcus aureus, Staphylococcus epidermidis, and MRSA using different testing methods (ASTM E-2810, JIS Z 2801, proliferation assay). Additionally, the coated devices were implanted into the paravertebral muscle of rabbits and explanted after 2, 7, 14, and 28 days to test the remaining ex vivo antimicrobial activity. For biocompatibility assessment the Ag/SiO(x)C(y) plasma polymer coating was tested in vitro according to ISO 10993-5. The Ag/SiO(x)C(y) coating exhibited excellent antimicrobial activity against all tested bacterial strains in all three in vitro tests. Ex vivo testing proved suppression of more than 99.9 % of bacterial proliferation by the coating compared to non-coated samples even after 28 days. ISO 10993-5 showed good biocompatibility of the coating without any indications of cytotoxic effects. In summary, Ag/SiO(x)C(y) plasma polymer coating showed excellent antimicrobial activity including effectiveness against MRSA and good in vitro biocompatibility. Therefore, it possesses high potential as a prophylactic agent in orthopaedic trauma surgery.